Abstract: At present, China is in a critical period of transition from labor-intensive industries to capital-and technology-intensive industries. Accordingly, the increasing labor force mobility among Chinese cities has promoted competition over production factors among regions, having a significant impact on local governments' fiscal expenditure structure. A theoretical analysis shows that the competition of livelihood public good expenditures is playing an increasingly important role in the factor flow competition. Different labor forces' demand for different public goods and local governments' demand for different labor forces affect the structural preference of local government fiscal expenditures. Based on panel data on Chinese prefecture-level cities in 2010-2016, this paper empirically tests the impact of different labor mobilities on the structure of local government fiscal expenditures, finding that current decision making on labor mobility is increasingly sensitive to the supply of livelihood public goods, and strengthening labor mobility has reversed the expenditure bias historically caused by the government's simple capital competition. After dividing the mobile labor force based on whether the labor is settled in the current year, the two labor force types' demand for different livelihood public goods was found to be different. To attract different labor inflows, local governments should promote an increase in relevant livelihood public good expenditures, showing a strategic fiscal expenditure structural bias. Specifically, with increasing new added general labor mobility, local goverments will increase the proportion of fiscal expenditures on education and medical care, combined with the increase of newly added registered labor mobility, which will correspondingly increase the proportion of environmental protection expenditures.
Introduction
Chinese-style decentralization is characterized by a top-down political management system and extensive economic decentralization [1, 2] . Such a decentralization system has greatly promoted the rapid development of local economies and caused significant growth in public good expenditures. However, the fiscal expenditures of many local governments are biased toward hard public goods such as infrastructure, while the supply of soft public goods such as education and medical care is insufficient.
Many studies attribute the bias of the government's expenditure structure to regional competition. In research on regional competition, the bias of local government expenditure structure, which is caused by the competition of the capital factor, has been widely recognized. Li and Shen [3] have studied the relationship between foreign direct investment (FDI) and government spending strategies. They believe that the competition among local governments in the flow of resources has led to strategic expenditures by local governments, which is evident in the competition of FDI; Zhang et al. [4] consider the competition mechanism among governments regarding "inviting investment" to be an important reason for the rapid growth in infrastructure investment in China. Additionally, direct competition among local governments for floating capital has a significant crowding-out effect on livelihood public good expenditures. As a result, local governments' competition for both FDI and domestic floating capital leads to the bias of their expenditure structure, which is clearly strategic [5, 6] .
Another part of the literature focuses on the effect of yardstick competition on the local government expenditure structure (The "yardstick competition" here refers to the local governments competing on the supply of public goods, trying to provide more and better public goods than the competitors.) Zhou [7, 8] and Li and Zhou [9] pointed out that the combination of top-down political centralization and fiscal decentralization has enabled regional officials to compete extensively in the economic field to achieve political advancement, which, in turn, has led to a lack of relative supply of livelihood public goods. This lack is evident in the early stage of economic development. With the development of the economy, the goal of regional competition has shifted from "GDP" alone to providing a higher level of livelihood public goods. The incentives for political promotion have gradually strengthened, and yardstick competition over livelihood public goods have begun to appear [10, 11] . Zhou et al. [12] used the classical analysis framework of Besley and Case [13] to establish a theoretical model based on the actual situation in China and analysed the influence of yardstick competition on municipal-level education expenditures from the perspective of the promotion of officials. They found that there are positive effects of yardstick competition on improving the bias of the expenditure structure. Based on the results of Bordignon et al. [14] and Elhorst and Fréret [15] , Wang [16] further applied the two-zone spatial econometric model to eliminate the influence of other mechanisms on adjacent areas, thus demonstrating the effects of yardstick competition on public good investment. This finding is basically consistent with the conclusions of Tsai [17] ; that is, due to China's unique political cycle, the yardstick competition of local government expenditures is more complicated and more strategic.
Under the goal of maximizing their own interests, the decisions of local governments have "economic man" characteristics [18] [19] [20] . China is a highly politically centralized country. Officials at the mayor level are basically appointed by the central government, so officials compete fiercely in the region to achieve political advancement. In the case of limited local government revenue, they will weigh the distribution of fiscal expenditures and rationally arrange for productive expenditures and livelihood public goods expenditures. To gain comparative advantage in competition, regions will influence one another in their production factor allocation and fiscal expenditures. Therefore, capital competition among regions and yardstick competition in terms of investment attraction are all part of the competitive strategy of local governments, which has an impact on the expenditure structure of local governments.
In the early period of China's reform and opening up, the main form of local government competition was reflected in the competition for capital, which was determined by industrial development at that time. A large number of labor-intensive industries boomed, which corresponded to the fact that most of the labor force lacked professional knowledge and skills at that time. Capital-and technology-intensive industries are developing slowly. Correspondingly, capital supply is relatively scarce and the labor supply is sufficient. Therefore, the productivity of the capital factor was higher, while the labor force and other production factors generally had lower productivity. At the same time, due to the impact of household registration control and other reasons, labor mobility was not strong. Therefore, the basic assumption of the classical "Tiebout" model, the free flow of the population, cannot be satisfied, and the competition of livelihood public goods expenditure has not been empirically tested in China for a long time.
With the continuous advancement of the reform and opening up process, economic development in China has entered an innovative, high-quality development stage. The quality of labor and labor mobility is constantly improving, and the role of human capital in economic development is becoming more and more important. In 2016, the proportion of the labor force that had obtained professional technical qualifications reached 13.24% (Data from the "China Workforce Dynamics Survey: 2017 Report".), and the total size of the floating population reached 245 million (Data from the "China Mobile Population Development Report 2017".). At the same time, livelihood public goods such as education and medical care are being increasingly taken into account in decision making on labor migration, making the reasons for labor migration more diversified [21] [22] [23] [24] . Local governments have been unable to ignore the demand for livelihood public goods in the process of attracting labor inflows.
China is currently in a critical period of transition from labor-intensive industries to capital-and technology-intensive industries. In order to achieve economic transformation, local governments have appeared more sensitive to the needs of specific mobile labor than ever. Under such a circumstance, with the continuous reform speed of China's household registration system, the speed of labor mobility has gradually increased too. As a matter of fact, the importance of livelihood public goods expenditure competition in factor competition has become apparent.
As Keen and Marchand [25] show, because the liquidity of capital is much higher than labor mobility, local governments compete for limited capital and preferentially meet the needs of capital owners, leading to the productive bias of the expenditure structure. Therefore, how does the local government in China react to the sufficient labor force mobility that the current labor force shows? How will competition among local governments change? What kind of structural bias will these changes result in for local government fiscal expenditures?
As industry has developed and upgraded, knowledge and technology have become more and more indispensable. Undoubtedly, the labor force, as the carrier of these forces, is playing a more important role in economic development, which is leading local governments' to give equal attention to both capital and the labor force. Compared to the past, local governments need to research the labor force on a new level. Labor force mobility has changed their livelihood public goods demands, which is verified by the phenomenon of "Tiebout" philosophy of "voting with your feet" being widespread.
In this context of regional competition, the more frequently the labor force has moved, the more fierce local governments' competition has been. As a result, local governments have to promote labor investment in response.
The contribution of this paper is twofold: first, it constructs a theoretical model assuming that capital and labor are both mobile, and it derives the response function of the local government expenditure structure to heterogeneous labor mobility. Second, using data on Chinese prefecture-level cities for empirical testing, after solving the problems of endogeneity in the theoretical analysis, it confirms the existence of the mechanism by which labor mobility affects the structure of local government fiscal expenditures and analyses the differences caused by the heterogeneity of the labor force.
The rest of this article is organized as follows. Section 2 establishes a theoretical model of the impact of labor mobility on the structure of local government fiscal expenditures in the context of regional competition. Section 3 introduces empirical strategies and data sources. Section 4 analyses the empirical results, and Section 5 is the conclusion.
Theoretical Model

Model Setting
Compared with capital factor, the labor force factor has its own characteristics. On the one hand, it enters the production function as a factor of production to participate in factor competition; on the other hand, under the effects of the supply of public goods, it may flow as government expenditures change, leading to the breakdown of factor equilibrium. Therefore, this section attempts to separate this cyclic causality and to construct a response function of different fiscal expenditure items of local governments to different types of labor force mobility. Now, assuming that there are two regions in the economic system i and −i {1, 2}, the total amount of private capital included in the entire system is K, and the total amount of the two heterogeneous labor forces is L and A, respectively (According to the needs of the research purposes, the division of heterogeneous labor here can be based on factors such as skill level, educational level, and family differences. In this article, we divide the labor force based on whether the mobile labor settled in cities in that year.), the capital and labor force owned by region i is K i , L i , and A i ; thus,
The government provides productive expenditure P i and two non-productive expenditures (livelihood public good expenditures) E 1 i and E 2 i (This paper follows Barro's (1990) classical division of public expenditure, which is simply divided into productive expenditure and non-productive expenditure. The expenditure on livelihood public goods is equivalent to non-productive expenditure. Our considerations are as follows: Chinese officials compete fiercely for political promotion in the short term. In 2017, the average time of service of mayors in Chinese cities was 3.08 years, while livelihood public goods such as education and medical care may need a longer period of time to show economic benefits. Furthermore, if we allow livelihood public goods to have slight productivity, in addition to making the calculation more complex, there is no fundamental impact on the conclusions of this paper.). Without considering the congestion of fiscal expenditures [26] , we consider only the crowding of consuming public goods. Applying the setting of Borcherding and Deacon [27] , the following equations can be obtained:
where e 1 i and e 2 i are the supply levels of two kinds of livelihood public goods that the residents of area i actually enjoy. Z 1 i and Z 2 i can be expressed as the supply efficiency of regional public goods. The following theoretical section assumes that Z 1 i and Z 2 i are constants. Based on Barro's [28] endogenous economic growth model of public expenditures, the Hicks-neutral Cobb-Douglas-type production function with the same scale return is used,
, the parameters are positive, and the production function satisfies the Inada conditions.
Assuming that the multiple objectives of governments are economic growth and the provision of public goods to residents, the objective function is U i = ln Y i + c 1 ln e 1 i + c 2 ln e 2 i , where c 1 and c 2 indicate the degree of the government's emphasis on the supply of two types of livelihood public goods, e 1 i and e 2 i , relative to economic growth. Then, the optimal decision-making problem of local governments can be simplified to the following equations:
For the sake of simplicity, the impact of local government budgets on expenditures and the special role of transfer payments are not considered. To set government revenue as T i , the budget constraint of the government is as follows: (It is too easy for local governments to borrow money, which leads to a certain disconnection between tax revenue and expenditure when tax revenue grows slowly and the volume is small, and income is obtained through land sales and other simpler and faster ways to expand expenditure. In the view of local governments, the increase and decrease of fiscal revenue depend more on whether there are large-scale projects and changes in transfer payments from superiors, and the part that can increase through tax revenue is too small. Therefore, it may be acceptable to set T i as a total amount.)
In general, we assume that capital flows freely and that labor can flow partially. At this time, the free flow of capital needs to have the same rate of return in different regions to achieve equilibrium. Regardless of the impact of tax, in the case of no arbitrage, there is ∂Y i /∂K i = ∂Y −i /∂K −i . Thus, the condition for capital competition equilibrium is obtained as follows:
Since the labor force is only partially mobile, L i = l i + l i and A i = a i + a i exist, in which l i and a i are the number of two heterogeneous labor forces that are not mobile. The ratio of the number of flowing labor forces l i and a i to the total amount L i and A i is d l i and d a i , where are the utility functions of the two kinds of labors L and A, respectively.) and ln m i indicate the utility of the two types of labor from economic income, and θ 1 ln e 1 i and θ 2 ln e 2 i , and φ 1 ln e 1 i and φ 2 ln e 2 i , are the direct effects of different labor forces from two public goods. The size difference between 1 : θ 1 : θ 2 and 1 : φ 1 : φ 2 , respectively, reflect the degree of the influence of the demand for livelihood public goods on the choice of residence and the differences in the preferences of labor forces for different types of livelihood public goods caused by the heterogeneity of labor.
, and w i and m i , are the direct economic rewards for the two types of labor, which can simply be regarded as wages.
When there is an equilibrium of labor competition, the same labor has equal benefits in different regions, u l i = u l −i and u a i = u a −i ; thus, Equations (6)- (7) can be obtained as follows:
According to capital and the two kinds of labor force competition equilibrium conditions in equations (5)- (7), the competition equation of production factors (8)- (10) can be obtained by calculating the following:
Suppose that local governments compete based on simultaneously considering the flow of capital and labor to achieve economic growth and to provide livelihood public goods: Max U i . Subject to the government budget constraint (4) and factor competition equations (8)- (10), construct a Lagrangian function to find the extremum and obtain the equation:
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Substituted as γ =
+ c 2 , simplify the formula, and the proportion of each expenditure can be obtained as follows:
Model Analysis
Under the background of regional competition, the supply of livelihood public goods has a sufficient impact on decision making on labor mobility. The greater the labor mobility is, the more labor forces need to compete among regions. To attract labor inflow, local governments increase expenditures to meet the demand of migrant labor for livelihood public goods, leading to the bias of the fiscal expenditure structure toward livelihood public good expenditures. This bias is the specific influence mechanism of labor mobility on the fiscal expenditure structure of local governments. Accordingly, we put forth the following propositions: Proposition 1. When the responsiveness of local governments to the demand of mobile labor force reaches a certain level, the greater the labor mobility is, the higher the proportion of livelihood expenditures in local government fiscal expenditures, improving the structure of fiscal expenditures. (8)- (14) show that changes in local government expenditures will cause the flow of various factors in regional competition. The change in resource allocation caused by the factor flow, in turn, will lead to changes in the expenditure structure of the government in maximizing its objective function. In particular, since the labor force can flow to a certain extent, local governments begin to consider the preferences of different labor demands and attract the inflow of labor by providing desirable public goods.
Proof. Proof. Equations
Analysing the impact of labor mobility on the structure of expenditure (Due to space limitations, only the influence of the mobility of factor L on the expenditure structure is listed here. Because of the symmetry of the model settings, the mobility effect of production factor A is consistent with the L form, except that the parameter settings are different.),
Through calculation, we can obtain the following:
Regardless of the heterogeneity of the labor force, we have θ 1 = φ 1 and θ 2 = φ 2 . When c 1 = c 2 = 0, local governments do not care about the supply of livelihood public goods. Thus, we can obtain
When c 1 = θ 1 and c 2 = θ 2 , the government's expenditure preference for livelihood public goods is consistent with that of the mobile labor force, which indicates that local governments are sufficiently responding to the demand of the mobile labor force. We can obtain
Because ∂(
)/∂c 1 < 0, in the range of (0, θ 1 ), the point c 1 = c 1 satisfies that
we can obtain
That is, when the responsiveness of local governments to the demand of mobile labor force reaches a certain level, the greater the labor mobility is, and the higher the proportion of expenditure on livelihood public goods. Yin and Xu [29] discussed the bias of local governments' fiscal expenditure structure caused by local governments' lack of adequate response to the needs of residents in their jurisdictions. Under these circumstances, response will be improved.
Proposition 2.
Because local governments tend to attract different types of labor inflows, who have different needs for livelihood public goods, different labor mobilities have different effects on different livelihood public goods expenditures.
Proof. Within livelihood public goods expenditures,
The preference of heterogeneous labor for different public goods leads to different degrees of sensitivity to different livelihood public good expenditures. The difference in specific expenditure attractiveness depends on the differences between θ 1 and θ 2 and φ 1 and φ 2 . The proof of proposition 1 shows that this difference will lead to a difference in the influence of heterogeneous labor mobility on the structure of government fiscal expenditures. In particular, when θ 1 > φ 1 and θ 2 > φ 2 , the competition of all livelihood public good expenditures has a greater impact on labor L than on labor A, and thus, the mobility of labor L has a greater impact on the structure of government fiscal expenditures.
The Empirical Strategy
Benchmark Model Setting
Based on the current situation of China's population mobility and local government fiscal expenditures, this paper divides the types of mobile labor; empirically tests the impact of heterogeneous labor mobility on local government education, medical care and environmental protection expenditures; and verifies the responsiveness of local governments. In China, the population is divided according to the household registration system; public goods have been provided on this basis for a long time. Local governments may have different levels of responsiveness to the different livelihood public good demands of the newly added registered labor force and the nonregistered labor force (The so-called newly added registered labor force is the labor force that settled in that year.), which, in turn, leads to different expenditure biases. Therefore, the newly added urban migrant labor force of the year is divided into the registered labor force and the nonregistered labor force of the current year (this article refers to nonregistered labor as general labor). The following empirical model is constructed:
where i represents the city, t represents time, and the dependent variable y it represents the proportion of a certain livelihood public good expenditures, which is expressed as the proportion of education expenditures (edubili), the proportion of medical care expenditures (medbili), and the proportion of environmental protection expenditures (envbili). µ i and σ t are urban fixed effects and time fixed effects, respectively. ldhj and ldlow are the main explanatory variables for the mobility of the registered labor force and the general labor force, respectively. Due to the lack of macro data on the migration rate of migrants, and drawing on the ideas of Xu and Li [30] and Wu and Liu [26] , the following indicators were constructed (Limited by data, this paper assumes that the ratio of labor to population is a constant. Therefore, the labor mobility can be measured by the population mobility.).
Newly added registered labor mobility rate (ldhj) = (registered population at the end of the year − registered population at the end of the last year)/registered population at the end of the last year − the natural population growth rate.
Newly added general labor mobility rate (ldlow) = (newly added permanent resident population in the current year − permanent resident population at the end of last year × the natural population growth rate − newly added registered population)/permanent resident population at the end of last year.
X it is a set of variables that control the economic, sociodemographic, and fiscal characteristics of a city. Drawing on existing research [31, 32] , the economic characteristics include per capita GDP, per capita savings deposit balance, per capita wage, per capita FDI, the ratio of secondary industry output value to GDP, the ratio of tertiary industry output value to GDP, total employees accounted for by the population ratio, the proportion of employees in the institution at the end of the year, and the unemployment rate. The sociodemographic variables include population density, the number of telephones per capita, the number of books in a library for every 100 people, the proportion of primary school students, and the proportion of secondary school students. The fiscal variables include government size and the financial self-sufficiency rate. Taking 2007 as the base period, we use the annual GDP deflation index of each province to reduce the economic variables (except proportional data) to eliminate the impact of price changes. At the same time, the other variables, except for the proportional data, are logarithmized.
The Treatment of Problems of Endogeneity and the Analysis of the Influencing Mechanism
According to equations (1)- (2) for the supply level of livelihood public goods and the labor competition equations (9)- (10), labor mobility ldhj and ldlow are affected by the supply of livelihood public goods. When the expenditures of livelihoods are equal among local governments, the higher the level of supply of public goods is, and the more likely the government is to win in the competition of labor factors, thus attracting more labor settlers and general labor inflows. Therefore, it is reasonable to suspect that there may be a lack of variables in the benchmark model (16) to control for the supply level of livelihood public goods, with problems of endogeneity thus arising. Eliminating the impact of the supply level of livelihood public goods on labor mobility solves these problems; this paper considers the following two methods.
The first method is to use instrumental variable (IV) estimation. To ensure the robustness of the conclusion, this paper selects two sets of indicators as instrumental variables. First, the average values of ldhj and ldlow of all cities in the province, pldhj and pldlow, and the average labor mobility of the other cities in the same province except this city, ppldhj and ppldlow, are selected as instrumental variables. The missing variable, the supply level of livelihood public goods, involves a problem of endogeneity by simultaneously affecting the labor mobility of ldhj and ldlow and the proportion of expenditures y. Using the provincial average pldhj and pldlow to measure the overall population mobility attractiveness of the province and labor mobility ppldhj and ppldlow in other cities in the same province that are not directly affected by the supply of local public goods can avoid such problems of endogeneity. Second, ldhj and ldlow lag phase 1 are added to the set of instrumental variables. The instrumental variables will be tested with regard to whether they are weak instrumental variables and with regard to overidentification to subsequently verify the rationality of the instrumental variables.
The second method is to construct indicators to control the supply level of livelihood public goods. At the same time, construct the interaction items of the supply level of livelihood public goods and labor mobility ldhj and ldlow (To avoid multicollinearity and facilitate comparative analysis, all the interaction items in this paper are centralized.) to analyse whether a certain supply level of livelihood public goods can affect the inflow of labor and thus lead to expenditure structural bias. The following empirical model is constructed as follows: (17) where sy represents the supply level of livelihood public good expenditures. Specifically, for education expenditures, the primary school teacher-student ratio and the middle school teacher-student ratio are used to construct the comprehensive index edusy; for medical care expenditures, the per capita number of doctors and the per capita number of beds are used to construct the comprehensive index medsy; for environmental protection expenditures, the urban domestic sewage treatment rate and the harmless treatment rate of domestic garbage are selected to construct the comprehensive index envsy (Specifically, the weights of the two subindicators for the three livelihood public good expenditures are respectively assigned as (50%, 50%), (75%, 25%), and (25%, 75%). Since the conclusions obtained by assigning different weights remain basically unchanged, only the results of assigning the first weights are reported in Table 4 .).
Inspection of the Regional Competition Mechanismn
To verify the existence of a regional competition mechanism in practice and to examine the impact of labor mobility on the local government fiscal expenditure structure under different levels of regional competition, the following empirical model is constructed:
where xz it is a variable representing the degree of competition among local governments, including xz1x and xz1. Referring to Hatfield and Kosec [33] , we use the number of counties included in the city xz1x as the main indicator to measure the degree of local government competition. The more counties there are, the stronger the competition within prefecture-level cities will be, which may show a change in the fiscal expenditure structure at the overall level of prefecture-level cities. To ensure the robustness of the conclusion, we also select the total number of counties and county-level cities included in each prefecture-level city xz1 as another set of indicators. To control the endogenous effect of the main explanatory variables, pldhj, pldlow, ppldhj, and ppldlow are also used as instrumental variables of ldhj and ldlow. At the same time, the interaction items of these indicators and the variables regarding the level of local government competition are constructed and used as instrumental variables of the interaction items in the model.
Data Sources and Descriptive Statistics
To verify the existence of the influencing mechanism of the theoretical analysis, this paper conducts empirical analysis based on the relevant data on China's 274 prefecture-level cities in 2010-2016, among them the household registration population, education expenditures, and the data on the main control variables are from the "China Urban Statistical Yearbook" for these years. The data on permanent residents, medical care expenditures, and environmental protection expenditures come from the statistical yearbooks and statistical bulletins of the provinces and prefecture-level cities. Some of the early missing data are from the 2011-2014 "China Regional Economic Statistics Yearbook" (Because of the construction of the labor mobility indicators and the use of a lag period as instrumental variables, the household registration and resident population data collected in this paper are from as early as 2008.). The data on administrative divisions come from China's administrative division network. Since the administrative divisions disclosed on the website were approved by the State Council in the current year rather than directly changing, the data in this area were lagged one year.
Considering the particularity of the municipality in China, this paper deletes the samples of four municipalities to avoid the occurrence of outliers (The municipalities here refer to cities directly under the jurisdiction of the central government. In China, they include Beijing, Shanghai, Tianjin, and Chongqing. We have also used the data set of the four municipalities not deleted for regression analysis, and the conclusion remains basically unchanged. However, because the area and administrative level of four municipalities are much higher than those of ordinary prefecture-level cities, in order to eliminate the impact of extreme values, we deleted them.). To eliminate the impact of administrative changes on government expenditures, this paper deletes the sample of prefecture-level cities with changes in administrative divisions from 2010 to 2016. Due to the absence and confusion of permanent population data and household registration data in northeast China, the empirical regression does not include cities in northeast China (The northeastern region of China refers to the three provinces of Heilongjiang, Jilin, and Liaoning.). At the same time, due to the confusion between the household registration population and the resident population data of different yearbooks, the statistical yearbook data of each city is adjusted (The specific adjustment methods are as follows: first, cities with a difference between the resident population data and the household registration population data of less than 0.5 million are selected. If the two types of population data are very close for many years and statistical errors cannot be excluded according to the municipal statistical yearbook data, this part of the observations. Second, for the city sample data showing a household registration population change of more than 5% in one year, verify the reason for the large change. If it is not possible to rule out possible changes in statistical policies, delete this part of the observations. Finally, for the very few intermediate missing values in the remaining samples, use interpolation to fill in the data. Due to the complexity of this data processing method, we have also tried to regress the data set that has not been processed in this way, and the conclusion is basically unchanged.). Finally, for the very few intermediate missing values in the remaining samples, interpolation is used to fill in the data. The final collected data set contains certain missing values. The specific situation can be seen in Table 1 . According to Table 1 , the variables vary in Chinese cities. Among the local government fiscal expenditures data, local governments whose education and health spending account for the largest proportion of total fiscal spend about 10 times more than those whose education and health spending account for the smallest of total fiscal expenditure. What is more, the gap is even more than 80 times between the two extreme values of local governments on environmental protection expenditure. There is the same corresponding large difference of labor mobility data between different local governments. Considering the vast size of China and the wide gap in the level of economic development in various regions, in order to make a more meaningful comparison, we divided China into three regions, the eastern, the central, and the western, and compared the data of Chinese cities. As Table 2 indicaties, the proportion of education spending in eastern Chinese cities is significantly higher than in other regions in terms of the lowest, highest, and average. Cities in different regions do not show much difference in terms of health care and environmental spending. In terms of labor mobility, the eastern region is the only area with an average value greater than 0. This represents the current situation in China. The eastern region has a higher level of economic development and supply of public goods, and attracts a large number of immigrants from the central and western regions. 
Results
Baseline Regression Results
According to the estimation strategy mentioned above, the regression model is used to verify the impact of different types of labor mobility on the proportion of different livelihood public good expenditures, to provide evidence for propositions 1 and 2. The estimated results of model (16) are shown in Table 3 . The estimates using both sets of instrumental variables passed the weak instrumental variables test and the overidentification test [34, 35] (The rk Wald F value is greater than 10 and is checked by a 5% threshold. The Hansen J test does not reject the null hypothesis. The first set of instrumental variables' estimation regression results is listed for comparison with the fixed effect model (see Table 3 ). The second set of instrumental variables' estimation regression results is shown in Table A1 . The estimation results of the two groups of variables are essentially the same.). The estimation results of the ordinary two-way fixed effect model are quite different from those of the IV method. The problem of endogeneity in this paper lowers the estimation coefficients of the main explanatory variables ldhj and ldlow, as a result of which the coefficient estimation becomes nonsignificant.
Preliminary analysis shows that local governments have shown a certain degree of responsiveness to the demand of mobile labor force. The coefficient of ldlow is positive and significant in education and medical care expenditures, indicating that the local government has a strong sensitivity to general labor mobility. The increase in general labor mobility is conducive to the government increasing fiscal expenditures on education and medical care and improving the structure of local government fiscal expenditures. One possible reason is that in the current "family-style migration" mode of population flow, migrant workers account for the vast majority of the general labor force. They are more sensitive to the educational needs of their children, preferring to sacrifice part of their wage income, and they want the local government to provide more educational opportunities. The same is true for medical care expenditures. In the flow of multiperson families, both the elderly and children require more medical care, which reflects the actual demand of the mobile labor force. In contrast, the government's estimate of the mobility of the newly added registered labor force is large, but it is not significant. Note: The values in brackets are t values under robust standard error estimation; ***, **, and * represent significance at the 1%, 5%, and 10% levels, respectively; "Yes" means that we have controlled for individual and time effects; the rk Wald F value refers to the Kleibergen-Paap rk Wald F statistic, and the results are large enough to reject the null hypothesis of weak instrumental variables; the Hansen J test is a test of overidentifying restrictions, and the null hypothesis is that the instruments are valid instruments; "Number of id" indicates the number of prefecture-level cities included in the regression.
In environmental protection expenditures, the newly added registered labor force pays more attention to the local ecological environment than the general labor force, which is uncertain about its final place of residence. In terms of specific performance, the coefficient of ldhj is significant, and the value is large, which is conducive to breaking the productive expenditure bias caused by capital competition and promoting the improvement of the regional ecological environment.
To better control the influence of endogeneity, many control variables are added to the model estimation process in Table 3 . Some of the control variables are not significant, and after deleting these variables, the estimated results are basically the same (see Table A2 ). However, to maintain the consistency of the results and facilitate comparative analysis, these control variables will continue to be added in subsequent regressions.
Further Test Results
Through the regression of model (17), the following results are obtained (Table 4) . First, the estimation coefficients of ldhj and ldlow in Model fe_2, which controls the supply level of livelihood public goods and adds the interaction items, are consistent with the estimation results of the IV method in Table 3 , indicating that the problems of endogeneity in the model analysed above have been well addressed. That is, the objective supply level of livelihood public goods will lead to errors in model estimation by affecting labor mobility.
Second, after dealing with the problems of endogeneity by IV estimation in Table 3 and controlling for specific variables in Table 4 , we can confirm the existence of the mechanism of the impact of labor mobility on the local government fiscal expenditure structure. That is, in the case of regional competition, the increase in mobile labor will promote local governments to respond to the labor force's needs and then increase the proportion of livelihood public good expenditures. In the process, the different demands of the labor force for different livelihood public goods result in the difference in the fiscal expenditure structure.
Finally, the difference between the estimated results of controlling only the supply level of public goods (fe_1) and adding the interaction item (fe_2) at the same time is mainly reflected in the proportion of education expenditures. After adding the interaction item, the original nonsignificant coefficient of ldlow becomes significant, indicating that the increase in general labor mobility helps local governments increase the proportion of education expenditures and improve the structure of government expenditures at the average supply level of education public service.
Next, through Figure 1 , we further analyse the impact of heterogeneous labor mobility on the proportion of fiscal expenditures on three types of livelihood public goods at different supply levels of livelihood public goods.
Based on the analysis of Hainmueller et al. [36] , we consider whether the model with the added interaction terms satisfies the linear hypothesis, leading to possible errors. Figure 1a ,b measure the marginal impact of the two labor forces mobility, ldhj and ldlow, respectively, on the proportion of education expenditures under different education supply levels. Medical care and environmental protection can be compared with education. The sample is divided into five equal parts, and the median of each part is substituted to estimate the new model. The estimated coefficients of the five-part median are shown in Figure 1 . Figure 1a shows that under different supply levels of education, the mobility of the intentionally registered labor force has different effects on the proportion of education expenditures. Where the education supply level is low, there is a strong demand for higher education expenditures from the intentionally registered labor force, and the local government can fully respond to this demand. Therefore, with the increasing mobility of the newly added registered labor force, local governments tend to increase investment in education to improve the supply level of education. In contrast, when the local government's education supply level crosses a certain level, the newly added registered labor force is not sufficiently sensitive to the supply level of education.
In Figure 1c ,d, the newly added registered labor force and the newly added general labor force also differ in the low supply level of medical care. Because a low education supply level often also means a low medical care supply level (A test of the correlation coefficient of the supply levels of education, medical care, and environmental protection found that the three were highly positively correlated.), the registered labor force may prefer to endure lower medical care because it is more concerned about improving the education supply. The general labor force shows an obvious demand for medical care improvement, which urges local governments to increase investment in this aspect and to improve the structure of local government fiscal expenditures. Note: The values in brackets are t values under robust standard error estimation; ***, **, and * represent significance at the 1%, 5%, and 10% levels, respectively; the c_ prefix in the text represents the result of centralizing the interaction item; "Yes" means that we have controlled for individual effects, time effects, and control variables; due to space limitations, the coefficients of the control variables and their significance are not reported here.
ldlow becomes significant, indicating that the increase in general labor mobility helps local governments increase the proportion of education expenditures and improve the structure of government expenditures at the average supply level of education public service. Next, through Figure 1 , we further analyse the impact of heterogeneous labor mobility on the proportion of fiscal expenditures on three types of livelihood public goods at different supply levels of livelihood public goods. Based on the analysis of Hainmueller et al. [36] , we consider whether the model with the added interaction terms satisfies the linear hypothesis, leading to possible errors. Figure 1 (a) and (b) measure the marginal impact of the two labor forces mobility, ldhj and ldlow, respectively, on the proportion of education expenditures under different education supply levels. Medical care and environmental protection can be compared with education. The sample is divided into five equal parts, and the median of each part is substituted to estimate the new model. The estimated coefficients of the five-part median are shown in Figure 1 . Figure 1(a) shows that under different supply levels of education, the mobility of the intentionally registered labor force has different effects on the proportion of education expenditures. Where the education supply level is low, there is a strong demand for higher education expenditures from the intentionally registered labor force, and the local government can fully respond to this demand. Therefore, with the increasing mobility of the newly added registered labor force, local governments tend to increase investment in education to improve the supply level of education. In contrast, when the local government's education supply level crosses a certain level, the newly added registered labor force is not sufficiently sensitive to the supply level of education.
In Figure 1 (c) and (d), the newly added registered labor force and the newly added general labor 
Test Results of the Existence of Regional Competition
As shown in Table 5 , the instrumental variables passed the weak instrumental variables test and the overidentification test. As in Table 3 , the coefficients of ldhj and ldlow are in the same direction and remain basically significant (Table 5 reports the estimated results of using xz1x as the indicator to measure the degree of local government competition. The estimated results of using xz1 are shown in Table A3 .). The possible problem of endogeneity will lead to the low absolute value of the estimated coefficients in the general fixed effect model. In the IV estimation, the interaction terms between the new added labor mobility variables and regional competition are still significant, proving that different degrees of regional competition will lead to a change in the impact of labor mobility on the proportion of fiscal expenditures on livelihood public goods and then change the structure of local government fiscal expenditures. Note: The values in brackets are t values under robust standard error estimation; ***, **, and * represent significance at the 1%, 5%, and 10% levels, respectively; "Yes" means that we have controlled for individual effects, time effects, and control variables; due to space limitations, the coefficients of the control variables and their significance are not reported here. Specifically, for education expenditures, the interaction terms between the newly added general labor mobility and regional competition variables remain positive, indicating that the more intense the regional competition is, the stronger the positive role of general labor mobility in promoting the proportion of education expenditures. For medical care and environmental protection expenditures, an increase in labor mobility has a negative effect on the proportion of expenditures on these aspects due to the intensification of competition. Combined with the previous analysis, this result may be because education services have an excessive impact on labor mobility decisions; thus, local governments have cut medical care and environmental protection expenditures in response to the labor force's educational needs.
Conclusions
Under the framework of regional competition, this paper constructs a theoretical model and uses panel data on Chinese prefecture-level cities in 2010-2016 to empirically test the impact of heterogeneous labor mobility on the structure of local government fiscal expenditures. This paper finds that, in the current process of China's economic transformation, local governments' responsiveness to the demand of mobile labor force reaches a certain level. The supply of livelihood public goods is becoming increasingly important in the decision making on labor mobility, and labor mobility is becoming increasingly common to obtain better livelihood public goods such as education, medical care and environmental protection. Enhancing labor mobility will promote the improvement of the fiscal expenditure structure of local governments.
Specifically, with the increase in newly added general labor mobility, local governments will increase the proportion of fiscal expenditures on education and medical care, and the increase in newly added registered labor mobility in that year will be conducive to increasing the proportion of environmental protection expenditures. Therefore, increasing different labor forces mobility will promote local governments to show different preferences for livelihood public goods expenditure. A large percentage of the general labor force flows into eastern China from the western region to work. The proportion of education and medical expenditure in the eastern region is higher than that in the western region, which is more conducive to meeting people's livelihood public goods needs and promoting the intensive use of fiscal resources. At the same time, the increasing mobility of the registered labor force is conducive to increasing local government investment in environmental protection, thus making urban development greener and more environmentally friendly.
What is the best way to increase labor mobility? We put forward the following suggestions: first, improve the quality of the labor force, increase vocational skills training, and increase innovative education. A high-quality labor force has stronger mobility and a wider scope of mobility. The second is to establish a unified household registration system between urban and rural areas, eliminate the identity differences between urban and rural residents, and eliminate discrimination between urban and rural areas. In the current context of vigorously promoting urbanization in China, this will help to alleviate the psychological concerns of rural residents entering the city. Thirdly, we should establish and implement the residence permit system to solve the problems of basic public services such as education, employment, medical care, and so on, for people who are not yet able to settle down or are unwilling to settle down in cities and towns. A more comprehensive and equitable supply of livelihood public goods such as education and medical care will reduce the opportunity cost of labor mobility.
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